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(54) MOBILE COMMUNICATION SYSTEM AND PACKET DATA TRANSMISSION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a packet data 
communication service to many more users by 
effectively utilizing a radio resource in reservation 
access type packet data communication on a CDMA 
mobile communication system. 

SOLUTION: In a packet data communication method in a 
CDMA mobile communication system, a traffic channel is 
time-divided, traffic channel that is time-divided is 
assigned to a plurality of mobile stations during 
connection and packet data are sent/received between 
a base station and mobile stations 101-103 within the 
assigned time by using the assigned traffic channel. The 
base station decides priority for each of packet data 
that are sent/ received and the traffic channel faster and 
longer is assigned to the packet with higher priority. The 
base station indicates the operating traffic channel and 
the assigned time to an opposite mobile station for each 
of the sent/ received packet data. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the packet data communication approach which is the packet data communication 
approach in CDMA migration communication system, carries out time sharing of the traffic 
channel, and is characterized by assigning this traffic channel that carried out time sharing to 
two or more mobile stations under connection, using this quota **** traffic channel, and 
performing the transmitting and receiving packet data between a base station and a mobile 
station in quota time amount. 

[Claim 2] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 1, assigning a base station with a use traffic channel 
for every packet data transmitted and received, and directing time amount to a partner mobile 
station. 

[Claim 3] It is the packet data communication approach characterized by assigning a base 
station with a use traffic channel for transmission and reception of the remaining block when it is 
the packet data communication approach according to claim 2, packet data are divided into two 
or more blocks and the completion of transceiver of the whole block cannot be carried out in 
said quota time amount, and directing time amount to a partner mobile station again. 
[Claim 4] It is the packet data communication approach which is the packet data communication 
approach according to claim 2, and is characterized by for a base station defining a priority for 
every packet data transmitted and received, and assigning a traffic channel earlier and for a long 
time to packet data with a high priority. 

[Claim 5] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and said priority being determined by at least one 
of the size of the packet data transmitted, and the classification. 

[Claim 6] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and determining said priority by the partner 
mobile station which performs packet sending and receiving. 

[Claim 7] It is the packet data communication approach characterized by being a 
correspondence procedure according to claim 4, and determining said priority according to the 
communication link quality of a transmission line. 

[Claim 8] It is the packet data communication approach characterized by being the packet data 
communication approach according to claim 4, and determining said priority with the completion 
rate of transmitting of packet data. 

[Claim 9] It is the packet data-communication approach which is the packet data- 
communication approach according to claim 2, and is characterized by to use the traffic channel 
used at the time of the first block transfer, and to transmit and receive the remaining block with 
the period defined for every quota time-amount **** channel per [ which was directed at the 
time of the first block transfer ] 1 transmission when packet data are divided into two or more 
blocks and the completion of transceiver of the whole block cannot be carried out in said quota 
time amount. 

[Claim 10] It is CDMA migration communication system and a packet network, a connectable 
base station, and an information processor and a connectable mobile station are included. Said 
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base station The means which assigns the traffic channel which carried out time sharing of the 
traffic channel, and carried out this time sharing at the mobile station under connection, this 
quota **** traffic channel being used and with a mobile station and a means to perform 
transmitting and receiving packet data, in quota time amount A means to perform formal 
conversion of a means to perform said packet network and transmitting and receiving packet 
data, a mobile station and packet data transmitted and received, packet silk, and the packet data 
that are transmitted and received is included. Said mobile station A means to use the traffic 
channel assigned by the base station and to perform a base station and transmitting and 
receiving packet data in quota time amount, CDMA migration communication system 
characterized by including a means to perform formal conversion of said information processor, a 
means to perform data transmission and reception, and a base station, the packet data which are 
transmitted and received, an information processor and data which are transmitted and received. 

[Claim 11] It is the packet data communication program for mobile stations of CDMA migration 
communication system. This program At the time of transmitting and receiving packet data, 
receive the notice of a traffic channel and quota time amount from a base station, and the traffic 
channel assigned by the base station is used. Perform a base station and transmitting and 
receiving packet data in quota time amount, and formal conversion of a base station, the packet 
data which are transmitted and received, an information processor, and the data which are 
transmitted and received is performed. The packet data communication program characterized 
by including said information processor and the instruction which performs the step which 
performs data transmission and reception. 

[Claim 12] It is the packet data communication program for base stations of CDMA migration 
communication system. This program Memorize a transmitting-and-receiving-packet-data 
schedule with the base station under connection, and time sharing of the traffic channel is 
carried out according to the transmitting-and-receiving-packet-data schedule which memorized. 
Assign this traffic channel that carried out time sharing to the mobile station under connection, 
notify to this mobile station, and this quota **** traffic channel is used. Perform a mobile station 
and transmitting and receiving packet data in quota time amount, and formal conversion of a 
mobile station, the packet data which are transmitted and received, a packet network, and the 
packet data which are transmitted and received is performed. The packet data communication 
program characterized by including the instruction which performs the step which performs a 
packet rope and transmitting and receiving packet data. 

[Claim 13] The storage characterized by memorizing a packet data communication program 
according to claim 1 1 to 1 2. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the packet data transmitting approach of 
performing the reservation mold access control on CDMA (Code Divison Mutiple Access) 
migration communication system. 
[0002] 

[Description of the Prior Art] In the conventional migration communication system which makes 
the voice message by a portable telephone etc. a key objective, by the mobile station call from 
the call origination or the base station from a mobile station, a communication channel is 
established between a base station and a mobile station, this is held during a message, and the 
communication channel is released at the time of termination of a message. 
[0003] Moreover, also when it was going to connect with a packet data communication network 
through a mobile station terminal and was going to perform packet data communication, the 
communication channel was established between the mobile station and the base station in the 
same procedure as the usual voice message, and this was held till packet data communication 
termination. 

[0004] However, in the general operating environment of packet data transmission services, 
when a packet is always transmitted and received between a mobile station and a base station, it 
is few, and a bursty traffic pattern with which a usually long non-activity period is set, and a 
packet is transmitted intermittently is shown. That is, during every packet transmission is large, 
also while [ this ] not being used, a communication channel is secured and this serves as big 
futility of a wireless resource. Therefore, when a specific communication channel always is not 
occupied between the mobile stations and base stations which are going to perform packet data 
communication but the required packet of transmission arises with a mobile station, the channel 
assignment method on demand which sets up the channel for packet data transmission between 
a mobile station and a base station is devised. 

[0005] For example, JP,9-233051,A shows the packet data communication approach in CDMA 
communication system. A mobile station directs the channel (it sets to a CDMA communication 
link and is the diffusion sign) and transmit timing for which a mobile station should use [ a mobile 
station with the packet which should transmit / a base station ] a packet data Request to Send 
to delivery and this in an access channel, and this transmits a packet according to these 
directions. 
[0006] 

[Problem(s) to be Solved by the Invention] However, even when performing channel assignment 
for every packet occurrence as mentioned above, it sets to transmission of the packet of 
comparatively big size used by TCP/IP communication link etc. As a base station receives a 
packet data communication service request, since a channel is occupied by one mobile station 
till the transmitting termination The number of channels which can be used for voice 
communications will also become fewer, the limit arose in the number of users received to both 
a packet data communication service request and a voice message service request, and there 
was no other way but to carry out [ the demand beyond it ]. 
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[0007] In the communication link by the CDMA method, information to which a channel is 
generated and transmitted by the diffusion sign is scrambled. When using PN (false noise) sign 
according to mobile station individual by being restricted and the transmission from a mobile 
station, the class of orthogonal code without a mutual intervention according to problems, such 
as that interference between channels arises and a speech quality deteriorates, and other 
interference of the channel between eels It is necessary to stop the number of several mobile 
station ball channels used for the same time amount as much as possible. 
[0008] Furthermore, in the conventional reservation mold packet communication mode, the 
creation approach of the channel use schedule of each mobile station was also vacant in the 
chronological order of a Request to Send, it says that it assigns a channel, and scheduling which 
took [ simple ] into consideration the improvement in a throughput as the whole migration 
communication system etc. about the time of each packet data communication service user's 
channel was not performed. Moreover, since every Request to Send was treated equally, quality- 
of^service correspondence according to a user was not able to be performed, either. 
[0009] Therefore, this invention is a packet data transmitting method which raises wireless 
resource use effectiveness in CDMA migration communication system, and the purpose is 
offering the possible CDMA migration communication system of reducing the number of 
communication channels used for coincidence for packet data communication. 
[0010] Other purposes of this invention are in offer of the CDMA migration communication 
system which raised the throughput of packet communication so that it might become possible 
[ not lowering the speech quality as the whole system, boiling it, and receiving more packet data 
communication service requests ]. 

[0011] Moreover, other purposes of this invention are in offer of the quality of service demanded 
by each user of packet data communication, or the flexible possible CDMA migration 
communication system corresponding to a quality of service according to the classification of a 
packet transmitted. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a service area 
consists of two or more wireless zones, a base station determines the schedule of the channel 
and timing to transmit and receive [ which was arranged in each zone ] packet data in the CDMA 
migration communication system which communicates with two or more mobile stations, and this 
invention notifies it to a mobile station, and relates to the packet data communication approach 
of a reservation mold access method that a mobile station and a base station transmit and 
receive packet data according to the schedule. 

[0013] A base station defines a priority in creation of this packet-sending-and-receiving 
schedule for each [ are transmitted between a base station and a mobile station ] packet of 
every. Also when the number of several ball channels of the mobile station which performs 
packet sending and receiving to coincidence is restricted and there is a packet-sending-and- 
receiving demand more than the number of channels which can be used, although a demand is 
received, it gives priority to a packet with the high priority, and permits transmission. Moreover, 
limit of die length that the time amount to which a mobile station uses a channel for transmission 
and reception of the packet concerned was also proportional to the priority of the packet 
concerned is prepared. 

[0014] Although each mobile station transmits and receives a packet in this time limit, when 
transmission and reception of a packet are not completed in 1 time of the time limit, it is divided 
and transmitted to multiple times. In a transmitting side, it transmits including the identifier and 
sequence number which were divided and which show the original packet for every unit, and this 
identifier and sequence number perform reconstruction to the original packet at a receiving side. 
The channel which each mobile station uses, and said time limit shall be assigned for every one 
transmission according to the priority of the packet which changes with the speech qualities of 
not immobilization but the empty situation of a channel, and the base station at the time - the 
transmission line between mobile stations etc. dynamically. 

[0015] The priority for every packet is determined by the base station in consideration of raising 
the throughput of the packet sending and receiving as the whole system, or corresponding to the 
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quality-of-service demand for every packet data communication service user. 
[0016] When aiming at raising the throughput of packet sending and receiving, the determinant of 
the priority for every aforementioned packet is taken as the condition of the quality of the size 
of packet data, and the communication link quality of a transmission line, the occurrence 
frequency of the packet transmitted between a base station and the mobile station concerned, 
etc. Since these factors may change in time along with packet transmission, they are dynamically 
changed for every part into which the priority of each packet was also divided. 
[0017] When aiming at corresponding to the quality-of-service demand for every packet, the 
determinant of the priority for every aforementioned packet is taken as the quality-ol^service 
demand which a transmitting person demands at the time of the conditions of contract of the 
packet data communication service user of a mobile station, and packet data transmission, the 
quality-of-service demand needed according to the classification of a packet. About a packet 
data communication service user's conditions of contract, a base station acquires from a packet 
data communication service user's management database. About a quality-of-service demand of 
the transmitting person of a packet, and the classification of a packet, it is set as a part for the 
header unit of the packet concerned, and a base station and a mobile station read these 
information. 

[0018] that the above-mentioned purpose should be attained, this invention is the packet data 
communication approach in CDMA migration communication system, it carries out time sharing 
of the traffic channel, assigns this traffic channel that carried out time sharing to two or more 
mobile stations under connection, uses this quota **** traffic channel, and performs the 
transmitting and receiving packet data between a base station and a mobile station in quota time 
amount. 

[0019] Moreover, a base station is assigned with a use traffic channel for every packet data 
transmitted and received, and directs time amount to a partner mobile station. 
[0020] Furthermore, when packet data are divided into two or more blocks and a whole block 
cannot be transmitted and received in said quota time amount, a base station is assigned with a 
use traffic channel for transmission and reception of the remaining block, and directs time 
amount to a partner mobile station again. 

[0021] Furthermore, a base station defines a priority for every packet data transmitted and 
received, and assigns a traffic channel earlier and for a long time to packet data with a high 
priority. 

[0022] Furthermore, said priority is determined by at least one of the size of the packet data 
transmitted, and the classification. 

[0023] Furthermore, said priority is determined by the partner mobile station which performs 
packet sending and receiving. 

[0024] Furthermore, said priority is determined by the communication link quality of a 
transmission line. 

[0025] Furthermore, a priority is determined by the completion rate of transmitting of packet 
data. 

[0026] Furthermore, when it is divided into two or more blocks and a whole block cannot be 
transmitted and received in said quota time amount, the remaining block is transmitted [ packet 
data use the traffic channel used at the time of the first block transfer, and ] and received with 
the period defined for every quota time amount **** channel per [ which was directed at the 
time of the first block transfer ] 1 transmission. 

[0027] The packet communication system of this invention contains a packet network, a 
connectable base station, and an information processor and a connectable mobile station. 
Moreover, said base station The means which assigns the traffic channel which carried out time 
sharing of the traffic channel, and carried out this time sharing at the mobile station under 
connection, this quota **** traffic channel being used and with a mobile station and a means to 
perform transmitting and receiving packet data, in quota time amount A means to perform formal 
conversion of a means to perform said packet network and transmitting and receiving packet 
data, a mobile station and packet data transmitted and received, packet silk, and the packet data 
that are transmitted and received is included. Said mobile station A means to use the traffic 
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channel assigned by the base station and to perform a base station and transmitting and 
receiving packet data in quota time amount, A means to perform formal conversion of said 
information processor, a means to perform data transmission and reception, and a base station, 
the packet data which are transmitted and received, an information processor and data which 
are transmitted and received is included. 

[0028] Furthermore, the packet data-communication program for mobile stations receives the 
notice of a traffic channel and quota time amount from a base station at the time of transmitting 
and receiving packet data, it uses the traffic channel assigned by the base station, performs a 
base station and transmitting and receiving packet data in quota time amount, performs formal 
conversion of a base station, the packet data transmitted and received, an information 
processor, and the data which are transmitted and received, and includes said information 
processor and the instruction which performs the step which performs data transmission and 
reception. 

[0029] It is a packet data communication program for base stations. Furthermore, this program 
Memorize a transmitting-and-receiving-packet-data schedule with the base station under 
connection, and time sharing of the traffic channel is carried out according to the transmitting- 
and-receiving-packet-data schedule which memorized. Assign this traffic channel that carried 
out time sharing to the mobile station under connection, notify to this mobile station, and this 
quota **** traffic channel is used. The instruction which performs the step which performs a 
mobile station and transmitting and receiving packet data in quota time amount, performs formal 
conversion of a mobile station, the packet data which are transmitted and received, a packet 
network, and the packet data which are transmitted and received, and performs a packet rope 
and transmitting and receiving packet data is included. 

[0030] Furthermore, the above-mentioned object for base stations or a mobile station packet 

data communication program is stored in a storage. 

[0031] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention in CDMA 
communication system is explained using a drawing. However, the format of a wireless channel 
configuration and various messages shown here, the functional-block configuration of a device, 
etc. are examples in operation of this invention, and are not specified strictly here. 
[0032] (1) The example of a configuration of migration communication system is shown in the 
whole block diagram 2 . Wireless service provision area is divided into many eels (zone) 201 and 
202 etc., and the mobile stations 21 1-214 in a eel communicate through the base stations 221 
and 222 which exist in each cel. A mobile station is connected with the information machines and 
equipment 231-233, such as a Personal Digital Assistant with the application for packet data 
communication, when using packet data transmission services. Protocols, such as TCP/IP, are 
used among the information machines and equipment 271-274 and Personal Digital Assistants 
231-233 which the base station is connected to the external existing packet data communication 
network (Internet) 251 through the data communication network 241 between base stations 
again, and were similarly connected to the data communication network 251 through the local 
packet data communication networks 261 and 262, or between Personal Digital Assistants, and 
packet data communication is performed. 

[0033] (2) The configuration of a radio channel, next the example of a configuration of the radio 
channel used by this example are shown in drawing 3 . In a CDMA communication link, a channel 
is divided for one carrier (frequency) using a diffusion sign, an orthogonal code, etc., and a code 
channel is generated. 

[0034] It gets down for transmitting the signal from one base station to each mobile station. A 
channel 301 Sign division is carried out by the orthogonal code represented by the Walsh sign. 
Respectively a base station recognition signal The pilot channel 302 for transmitting, and the 
synchronization of a system It takes. System information The synchronous channel 303 for 
transmitting, and the call of a mobile station It is assigned to the traffic channel 306 for 
transmitting the packet control channel 305, voice, and packet data for giving transmitting 
directions or reception directions of a packet to the paging channel 304 for carrying out, and a 
mobile station to a mobile station. 
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[0035] The multiplication of the PN (false noise) sign (the so-called short code) which has 
different offset for every base station in the information transmitted by these channels is carried 
out, and also the information on each addressing to a mobile station transmitted by the traffic 
channel is further scrambled by the multiplication of the PN code (the so-called long code) of a 
proper for every partner mobile station. 

[0036] As for a packet control channel, according to the amount of traffic of a packet, one or 
more channels are secured for the improvement in effectiveness at the time of giving 
transmission or reception directions of a packet to two or more mobile stations. In this case, the 
packet control channel which each mobile station should receive is notified to each mobile 
station from a base station by the paging channel. 

[0037] Sign division is carried out by the PN code which has offset of a proper similarly for every 
orthogonal code or channel number, and partner base station, and the going-up channel 31 1 for 
transmitting a signal to a base station from a mobile station is also assigned as the packet 
reservation channel 313 for notifying the access channel 312 for performing call origination from 
a mobile station, and the packet Request to Send from a mobile station to a base station, and a 
traffic channel 314 which transmits voice and packet data. 

[0038] In order to suppress the probability for the packet reservation message from two or more 
mobile stations to collide, as for a packet reservation channel, one or more channels are secured 
according to the amount of traffic of a packet. The packet reservation channel which should use 
each mobile station is notified to each mobile station from a base station by the paging channel. 
[0039] Although a traffic channel is used as the object for voice, or an object for packet data 
communication, in this example, priority is given to reservation of the channel for voice 
communications, and the remainder which is not used for voice communications among traffic 
channels is used as a packet channel. The rate of the number of traffic channels and the packet 
channel in a traffic channel can be dynamically changed according to the contents of the amount 
of traffic, and traffic. 

[0040] TIA/EIA/IS-95 whose various channels other than the above carrier division approach, a 
packet control channel, and a packet reservation channel are the cellular radio communications 
system specification of the U.S. CDMA method are also known. 

[0041] The number of channels per one carrier is restricted as mentioned above by the number 
of direct signs, and, in the case of the Walsh sign, it is 64. In this example, a number of traffic 
channels which assigned the traffic channel to the mobile station under two or more connection 
by time sharing, and were restricted are used effectively. 

[0042] (3) The configuration of base station equipment, the base station equipment in the 
migration communication system by configuration this example of a mobile station terminal, and a 
mobile station terminal is shown. Drawing 7 shows the configuration of functional block of the 
base station equipment in the migration communication system by this invention. However, 
illustration is omitted about the function for voice communication. After setting to a receive 
section and amplifying and getting over with amplifier 704 and a demodulator 705, the back 
diffusion of electrons of the signal received in the antenna section 702 of the base station 
equipment 701 shown in drawing 7 is carried out with the back-diffusion-of-electrons vessel 707 
using the diffusion sign for every channel generated by the coder 706, and it is divided into a 
packet reservation channel and a packet channel. Moreover, in the speech quality measuring 
instrument 708, speech qualities, such as an Eb/No ratio and a S/N ratio, are measured. 
[0043] The packet data which carried out division reception from the mobile station are 
reconfigurated on the packet temporary storage memory 717, and are transmitted to an external 
data communication network through the data communication network interface 718. Moreover, 
the packet which arrived from the external network is once stored in the packet temporary 
storage memory 717, and division (after-mentioned) into the block which is a transmitting unit 
here is performed. 

[0044] The packet channel reservation information acquired on the information about the user of 
packet data transmission services who got from the user information management database 713, 
and a packet reservation channel, and the information on the packet which arrived from the 
external data communication network are memorized by the packet management information 
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storing memory 714 of a packet control section, the channel use schedule created in a packet 
control section based on this information is notified to the channel control section 716, and a 
channel control section controls the transmitting section and a receive section based on this 
schedule. 

[0045] After the multiplication of the message and packet data which are transmitted to a mobile 
station is carried out in a diffuser 710 in the transmitting section in the diffusion sign according 
to a packet control channel and a packet channel, they are transmitted to each mobile station 
from the antenna section 702 through a modulator 71 1 and amplifier 712. 
[0046] Also in the case of voice communication, parts other than packet control-section 
(714,715,717) and data communication network interface 718 are used. At the time of connection 
of a base station and a mobile station, MPU71 5 judges voice communication or packet data 
communication-ization, and changes the data path in a base station. 

[0047] Drawing 8 shows the configuration of functional block of the mobile station terminal in the 
migration communication system by this example. After setting to a receive section and 
amplifying and getting over with amplifier 804 and a demodulator 805, the back diffusion of 
electrons of the signal received in the antenna section 802 of the mobile station terminal 801 
shown in drawing 8 is carried out with the back-diffusion-of-electrons vessel 807 using the 
diffusion sign for every channel generated by the coder 806, and it is divided into a packet 
control channel and a packet channel. Moreover, a speech quality is measured in the speech 
quality measuring instrument 808. 

[0048] Based on the directions from the base station received on a packet control channel, a 
channel control section controls the transmitting section and a receive section, and transmits 
and receives packet data. The packet data which carried out division reception from the base 
station are reconfigurated on the packet temporary storage memory 817, and are passed to a 
Personal Digital Assistant through the terminal-connection interface 818. Moreover, the packet 
passed from the Personal Digital Assistant is once stored in the packet temporary storage 
memory 817, and division into a transmitting unit is performed here. 

[0049] After the multiplication of the message and packet data which are transmitted to a base 
station is carried out in a diffuser 810 in the transmitting section in the diffusion sign according 
to a packet control channel and a packet channel, they are transmitted to a base station from 
the antenna section 802 through a modulator 81 1 and amplifier 812. 

[0050] Also in the case of voice communication, parts other than packet control-section 
(815,817) and terminal-connection interface 818 are used. At the time of connection of a base 
station and a mobile station, MPU81 5 judges voice communication or packet data 
communication, and changes the data path in a mobile station. In addition, the mobile station and 
the information terminal may be unified. 

[0051] Base station equipment and a mobile station terminal have a clock, and it adjusts using a 
synchronous channel and a pilot channel so that both time of day may be in agreement. 
[0052] (4) If the packet which is going to transmit the division mobile station of a packet and a 
base station is for example, a TCP/IP packet, as shown in 501 of drawing 5 , it consists of a 
header unit and data division. Transmitting-side equipment divides a packet, it is stored in two or 
more blocks 51 1-513, and is transmitted on a packet channel. The packet identifier which shows 
the original packet, the sequence number which shows the list location of a block, and the CRC 
code for error detection are added to each block. For example, the packet identifier 521, a 
sequence number 531, and the CRC code 561 are added to the data 541 which are a part of 
original packet, and the packet data block 51 1 consists of drawing 5 . 

[0053] A packet identifier is an integer by which transmitting-side equipment is determined, for 
example, an increment is carried out for every packet transmission. The packet identifiers 521, 
522, and 523 of the blocks 511-513 divided from one packet 501 are the same. 
[0054] The sequence number of each block is given to descending order considering the number 
of the top block 51 1 as (a total -1 of a block), and 0 is set up as a sequence number of the last 
block 513. In a receiving side, the original packet 501 is reconfigurated based on this sequence 
number and a packet identifier. When lack arises to some data under transmission according to 
the failure on the wireless section, resending processing can be performed in this block unit. 
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Moreover, the remaining size of the packet data under reception can be known by the receiving 
side by this sequence number, and the sequence number serves as structure understood that it 
completed reception of one packet by the receiving side by reception of the block which is 0. 
[0055] In addition, since [ all the die length of each block ] it is the same, when the die length of 
the data which should be stored in the last block is insufficient, as drawing 5 shows as padding 
551, by the transmitting side, padding is carried out and it is transmitted. It is deleted in case a 
packet is reconfigurated by the receiving side. 

[0056] (5) A packet data communication sequence, next the packet data service connection 
sequence outline before performing packet data communication between a mobile station and a 
base station are shown using drawing. Since this sequence is the same as that of the call 
origination of the voice communication of the conventional method, and a call-in procedure, 
detail explanation is omitted. First, the packet data service connection sequence in the case of 
the demand from a mobile station beginning is shown in drawing 9 . The mobile station which is 
going to use packet data service emits the service connection demand 901 to a base station in 
an access channel. A base station can make a judgment of voice communication and packet data 
communication by this connection request. A base station answers this, notifies the service 
connection authorization 902 on a paging channel, and specifies the channel which should use a 
mobile station. Although a traffic channel is specified in voice communication in this case, when 
performing packet data communication, a base station specifies the packet control channel and 
packet reservation channel which should use a mobile station. 

[0057] The packet data service connection sequence in the case of being based on a call from a 
base station is shown in drawing 10 . As shown in drawing 10 , as for the base station at which 
the packet of addressing to a mobile station which exists from an external data communication 
network in the eel to manage arrived, the mobile station call concerned is performed by the 
paging channel. The mobile station which received the call 1001 returns a response in an access 
channel. A base station notifies the service connection authorization 1003 by the paging channel, 
when the response 1002 through which it calls and passes returns from a mobile station. While 
notifying to a mobile station that a base station performs packet data communication in this 
notice, the packet control channel and packet reservation channel which should use a mobile 
station are specified. 

[0058] Although these processing sequence applies to processing of the call origination of the 
voice communication by the conventional technique, and a call in as mentioned above, a base 
station directs the packet control channel and packet reservation channel which should use a 
mobile station instead of specifying a traffic channel like voice communication. 
[0059] After the packet data communication service connection processing shown in drawin g 9 
or drawin g 10 as mentioned above, a mobile station and a base station perform processing shown 
in dra wing 1 1 or drawing 1 2 , whenever the packet which should transmit arises. 
[0060] The sequence at the time of transmitting a packet to drawing 1 1 from a mobile station to 
a base station is shown. The mobile station which received packet data from the Personal Digital 
Assistant notifies the packet reservation message 1101 on a packet reservation channel, and 
requires allocation of a packet channel of a base station. On the other hand, a base station 
returns the packet transmitting prompting message 1 102 including directions of a channel and 
allocation time amount on a packet control channel. The mobile station which received this is 
transmitted on the directed packet channel to a base station according to the directions into the 
allocation time amount to which the packet data block group 1103 divided in the format shown in 
51 1 of drawing 5 was directed. When transmission of a packet is not completed in the assigned 
time amount, the packet transmitting prompting message 1 104 which directs the channel and 
allocation time amount for next transmission is again notified to a mobile station from a base 
station, and the procedure 1106 shown in drawin g 1 1 is henceforth repeated until a base station 
receives the last block of the divided packet. 

[0061] The sequence at the time of transmitting a packet to drawin g 1 2 from a base station to a 
mobile station is shown. 

[0062] The base station which transmits the packet which arrived from the external data 
communication network to a mobile station notifies the packet receiving prompting message 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/08/02 



JP,2000-224231,A [DETAILED DESCRIPTION] 



8/16 ^— v 



1201 to the mobile station concerned on a packet control channel, and directs the packet 
channel and allocation time amount to which a mobile station should receive a packet by this. 
[0063] A base station divides a packet into a block, as shown in 51 1 of drawing 5 , and it 
transmits it on the packet channel directed into the time amount directed to the mobile station. 
A mobile station is assigned on the specified channel according to a packet receiving prompting 
message, and receives the packet data block group 1202 between time amount. When 
transmission of the packet from a base station is not completed in the assigned time amount, 
again, the packet receiving prompting message 1203 is notified to a mobile station from a base 
station, and the procedure 1205 shown in drawing 12 is henceforth repeated until a mobile 
station receives the last block of the divided packet. Beyond the time amount defined 
beforehand, the case of both drawing 1 1 and drawing 12 will be cut by the cutting sequence of 
existing [ connection between base station-mobile stations 1 if transmission of a packet is not 
performed. 

[0064] A format of the various messages transmitted on an above-mentioned radio channel is 
shown in drawing 4 . 

[0065] The CRC code 417 for error detection for checking that the preamble 412 for the 
synchronous prehension in a base station, the identifier 413 which shows a sending agency 
mobile station, the identifier 414 of the packet which is going to transmit the priority 415 for 
which a sending agency mobile station wishes to that packet, the size 416 of a packet, and this 
packet reservation message have received normally in a base station is contained in the packet 
reservation message 41 1. Whenever a mobile station tends to transmit a new packet and 
transmits the packet reservation message 41 1, it updates a packet identifier. 
[0066] The CRC code 428 for error detection for checking with a mobile station that the 
assignment 425 of time of day and the assignment 426 of channel quota time amount that the 
preamble 422 for synchronous prehension, the mobile station identifier 423 which shows the 
destination of this message, the packet identifier 424 which identifies the packet which makes it 
transmit to a mobile station, and a mobile station should start transmission of a packet, 
assignment 427 of the packet channel which should be used, and these packet transmitting 
directions have received normally is contained in a packet transmitting prompting message 421. 
The same value as the mobile station identifier 413 and the packet identifier 414 which were set 
as the packet reservation message corresponding to this message is set to the mobile station 
identifier 423 and the packet identifier 424. 

[0067] The CRC code 439 for error detection for checking with a mobile station that the 
preamble 432 for synchronous prehension, the mobile station identifier 433 which shows the 
destination of a message, the identifier 434 of the packet which makes a mobile station receive, 
a packet size 435, the time of day 436 when a mobile station should start reception of packet 
data and the channel quota time amount 437, the packet channel 438 that should be used, and 
these packet reception directions have received normally like the packet transmitting prompting 
message 421 is contained in the packet receiving prompting message 431. Whenever the packet 
which should transmit to a mobile station arises and a base station transmits a packet receiving 
prompting message to a mobile station, it updates the packet identifier 434. 
[0068] (6) The example of use of each channel at the time of transmitting transmission for 
packet data from a mobile station in allocation drawing 1 of a packet channel is shown. 
[0069] The mobile station 101 to which the packet was passed from the connected Personal 
Digital Assistant notifies the packet reservation message 121 to a base station by the packet 
reservation channel 1 1 2. A base station receives the packet reservation message from each 
mobile station, creates the allocation schedule of a channel, decides on the packet channel 115, 
the transmit timing 161, and the channel quota time amount 151 which should use the mobile 
station concerned, and directs this packet channel, timing, and quota time amount to a mobile 
station 101 by the transmitting prompting message 131 on the packet control channel 113. 
Although a mobile station 101 transmits a packet as a divided block group according to these 
directions, when no transmission of packet blocks is able to be completed in the quota time 
amount 151, a base station directs transmission by the channel 115, the transmitting time of day 
166, and the channel assignment time amount 156 by the transmitting prompting message 136 
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for the second time to a mobile station. 

[0070] on the other hand, a packet data block is shown in drawing 6 — as — the preamble 61 1 
for synchronous prehension in a packet channel top (list of a specific signal) — then, only the 
number settled in the time amount 601 which was able to assign the channel is transmitted. 
[0071] Although one packet channel (1 14 or 1 15) is shared by two or more mobile stations, the 
information on a packet channel is scrambled by different PN code for every mobile station when 
transmitted. Therefore, neither an intelligence leak nor interference takes place between the 
mobile stations which share the same packet channel. 

[0072] A base station determines a priority according to each packet individual, and a base 
station takes this into consideration in allocation of the packet channel to each mobile station 
for the packet transmission concerned. Although the packet Request to Send was in coincidence 
mostly from two or more mobile stations first, when there is no opening in a channel, a channel is 
previously assigned to the mobile station which is going to transmit a packet with a high priority. 
Although the packet reservation messages 122 and 123 were mostly emitted by coincidence 
from mobile stations 102 and 103 in drawing 1 , when the priority of the packet which is going to 
transmit a mobile station 102 is higher than the priority of the packet which the mobile station 
103 is going to transmit, allocation and transmission of a mobile station 103 presuppose 
previously that it is the packet channel 114 from the time of day 163 when the channel after it 
serves as an opening to a mobile station 102. Moreover, the die length of the allocation time 
amount of the channel to a mobile station is also proportional to this priority. For example, if the 
priority of the packet of a mobile station 102 is P_B, it will assign with the allocation time amount 
152 of the channel to each mobile station in drawing 1 , and the ratio of time amount 153 is [ the 
priority of the packet of P_A and a mobile station 103 ] P_A :P It is set to _B (P_A and P_B have 
such a big value that a priority is high.). 

[0073] About the decision approach detail of these priorities, it mentions later. 
[0074] Same processing is performed also when transmitting a packet to a mobile station from a 
base station. The example is shown in drawing 1 3 . A base station determines the priority of 
each packet which arrived from the external data communication network, determines the 
allocation time amount of a packet channel for a destination mobile station to receive this 
packet data with that priority, and the sequence of allocation, and directs the quota time amount 
of a channel, and a receiving timing and a channel to the destination mobile station of a packet in 
a packet control channel. 

[0075] After a base station notifies in drawing 1 3 that the allotted time 1321, 1322, and 1323 and 
the packet channels 1302 or 1303 to be used through which it passes, respectively are the time 
of day 1331, 1332, and 1333 when packet data are transmitted to each mobile station by the 
receiving prompting messages 1311, 1312, and 1313 on the packet control channel 1301, packet 
data are transmitted by the channel directed to each mobile station. 

[0076] Moreover, when a priority high instancy at a sexual required packet etc. is required as an 
application, since the time amount which transmission of the packet takes is shortened, 
coincidence use of two or more channels can be accepted in one mobile station, and 
simultaneous transmission of the divided packet can be distributed and carried out to a channel 
different, respectively. 

[0077] In the example shown in drawing 14 , to the packet reservation message 141 1 from a 
mobile station, a base station returns two or more transmitting prompting messages 1421 and 
1422, and is directing the packet data transmission which uses the packet channel 1403 and the 
packet channel 1404 for coincidence. 

[0078] As shown in dr awing 4 , since it is divided and transmitted to the block with which the 
packet data identifier and the sequence number were added to each, even if a packet divides 
one packet into two or more channels and transmits in a transmitting side, it can be 
reconfigurated to the original packet by the receiving side. 

[0079] About coincidence use of a multiple channel, the usage to which one mobile station 
carries out simultaneous transmission of the data with which applications differ, such as 
alphabetic data and image data, respectively for every [ other than the usage to which 
simultaneous transmission of the one packet is divided, distributed and carried out to two or 
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more channels as mentioned above ] channel is also possible, however, the capacity for two or 
more channels to be receivable to a migration terminal side at coincidence — ** — it is 
required. 

[0080] (7) Actuation of the base station in the transmitting and receiving processing of a packet 
transmitting-and-receiving-processing packet and a mobile station is shown. As drawing 9 or 
drawing 10 showed, after packet data communication service connection is performed between a 
base station and a mobile station by the mobile station call from [ from a mobile station ] the call 
origination to a base station, or a base station, transmission and reception of a packet are 
performed between a mobile station - a base station by the procedure shown in drawing 15 and 
d rawing 16 . 

[0081] Drawing 1 5 shows the procedure at the time of transmitting a packet to a base station 
from a mobile station in the migration communication system of this invention. A mobile station 
notifies a packet reservation message including information, such as a priority for which the size 
of the packet which is going to transmit, and a transmitting person wish whenever a packet is 
passed and the need for packet transmission arises from the connected Personal Digital 
Assistant (1501), to a base station (1502), and a base station receives this (151 1). 
[0082] A base station determines the priority for every packet data using the information taken 
out from these packet reservation message from two or more mobile stations, and creates the 
use schedule of a packet channel in consideration of the priority (1512). (About the priority 
decision and scheduling processing for every packet, it mentions later.) An after [ scheduling ] 
base station directs the channel which should use a mobile station and the timing (transmitting 
start time) which should transmit, and the time limit (air time) to the mobile station concerned by 
the transmitting prompting message (1513), and each mobile station receives these directions 
from a base station (1503). However, into fixed time amount, the mobile station which was not 
able to receive transmitting directions sets a random time interval, and transmits a packet 
reservation message again (1503 NO). The mobile station which received transmitting directions 
from the base station divides a packet into a block, and sets waiting and the specified air time as 
a timer till the transmitting start time specified by the transmitting prompting message from the 
base station (1504). A mobile station makes a block a packet data block group after that, and it 
transmits by the specified channel (1505). 

[0083] A base station reconfigurates a packet according to the packet identifier and sequence 
number which receive a packet data block group to the channel and timing which were specified 
for every mobile station (1514), and are included in the received block. When air time is 
supervised (1506) and transmission of a whole block does not complete it in the specified time 
amount by the timer set at step 1504, a mobile station remains that a send channel and timing 
are again directed from a base station according to waiting (1507 NO) and its directions, and 
transmits a block (1505). In a base station, if there is a packet which received the whole block 
and reconstruction completed, the packet will be transmitted to a data communication network 
(1515 1516). A base station side also supervises data receiving start time and time of delivery, 
and you may make it only the time amount receive data. 

[0084] Next, the procedure at the time of transmitting a packet to a mobile station from a base 
station in drawing 1 6 is shown. However, parallel operation of the packet transmitting processing 
shown in the packet reception and drawing 16 which were shown in drawing 15 in the base 
station is carried out mutually-independent. 

[0085] That a packet new to a mobile station arrives etc. the base station with the packet which 
should transmit to a mobile station from a data communication network The use schedule of a 
packet channel is created in consideration of the priority of each packet (1612). After directing 
the channel and timing (receiving start time and time of delivery) which should receive packet 
data to each mobile station in a receiving prompting message (1613), A packet is divided to the 
packet data block which is a transmitting unit (1614), and these are transmitted to the channel 
and timing which were directed to the mobile station (1615). The mobile station (1601) which 
received the receiving prompting message sets waiting and time of delivery to a timer till 
receiving start time according to the directions (1602). A packet data block is received from a 
base station to the channel by which the finger—of^scorn law was carried out, and timing (1603), 
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and the original packet is reconfigurated according to the packet identifier and sequence number 
which are included in each block. The packet which received all data blocks and reconstruction 
completed is sent to a Personal Digital Assistant (1606). Receiving start time is supervised by 
the timer set at step 1602, and a base station (1604) side also supervises data transmitting start 
time and air time, and it is controlled to transmit data only in the meantime. Again, the mobile 
station with which even the last block was not transmitted from a base station into the time 
amount specified in the receiving prompting message repeats waiting (1605 NO) and the same 
procedure (1601-1603), remains the receiving prompting message from a base station from a 
base station, and receives a block. 

[0086] Dra wing 1 5 and packet transmitting and receiving processing shown by 16 are performed 
by MPU 715 and 815 of a base station and a mobile station, and other parts in a base station and 
a mobile station operate according to directions of MPU. 

[0087] (8) In the channel use scheduling processing shown in 1612 of 1512 and drawing 1 6 of 
channel use scheduling processing drawing 15 , the scheduling processing detail in consideration 
of the priority for every packet is shown. 

[0088] The packet data control section of a base station holds the mobile station managed table 
714-1 shown in drawing 1 7 , the packet managed table 714-2 shown in drawing 18 , the schedule 
pipe ** table 714-3 shown in drawing 19 , and the traffic channel managed table 714-4 shown in 
drawing 2 4 on the packet management information storing memory 714 of drawing 7 . As for a 
packet managed table, a schedule pipe ** table, and a traffic administration table, the object for 
transmission (going up) of reception/mobile station of a base station and the object for reception 
(getting down) of transmission/mobile station of a base station are created. 

[0089] The mobile station managed table 714-1 of drawing 1 7 manages the information about the 
mobile station by which packet data communication service connection is carried out between 
base stations. Although packet data communication service connection is carried out to the base 
station, as for that entry, the mobile station which did not transmit and receive a packet for a 
time and went into the dormant (pause) mode is also held to this table. 
[0090] The information on the priority agreement by the prior contract of a packet data 
communication service user and a service provider, the connect time of packet data service, the 
occurrences of the packet sent and received between the mobile stations and base stations 
concerned since connection, the occurrence frequency of the packet since service connection, 
the amount of accumulation transmitted and received datas, and the speech quality condition 
between mobile stations and base stations concerned are stored in a mobile station managed 
table. Weighting in the decision of a priority is made respectively and the information for each 
[ these ] mobile station of every is used as a determinant of the priority of the packet 
transmitted and received between mobile stations and base stations concerned. 
[0091] The packet managed table 714-2 of drawing 1 8 manages the information about the packet 
which is a transmission schedule during the present transmission between the mobile stations 
and base stations which were registered into said mobile station managed table for every packet. 

[0092] If it is [ whether the priority which transmits and receives and which the identifier, a 
partner mobile station, receptionist time of day (time of day when the packet reservation 
message was emitted from the mobile station, or time of day when the packet arrived from the 
data communication network to the base station), the size of a packet, the remaining size of the 
packet in the middle of transmitting, transmission speed, and a transmitting side required for 
every packet, and a partner mobile station are in the waiting state waiting for the present 
transceiver directions, and ] a waiting state, the latency time is stored in a packet managed 
table. Weighting in the decision of a priority is made for every element like the information on the 
above-mentioned mobile station managed table, and each [ these ] element is used as a 
determinant of the priority of a packet. Moreover, the priority for every packet determined using 
the information on the above-mentioned mobile station managed table and a packet managed 
table is also stored in a packet managed table. 

[0093] The identifier, a partner mobile station and the packet channel to be used, transmitting 
start time, air time, transmission speed, and the remaining size after transmission are stored in 
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the schedule pipe ** table which manages the information about the packet which the 
predetermined time and use channel of the inside of the present transmission and reception and 
transmission and reception decide the schedule pipe ** table 714-3 of drawing 19 between a 
mobile station and a base station, and has already been notified by the packet transmitting 
prompting message or the packet receiving prompting message to the mobile station for every 
packet. 

[0094] the upper limit of the number of traffic channels which can use the traffic channel 
managed table 714-4 of drawing 23 — among those, the number of the mobile stations which are 
connected to the present packet data transmission services in the number of traffic channels 
present in use, the number of voice channels present in use, the upper limit of the number of 
packet channels which can be used and the number of packet channels present in use and 
drawing 9 , and the procedure shown in 10, and can transmit and receive a packet manages, 
moreover, under use of correspondence of the orthogonal code for generating each traffic 
channel and its traffic channel, the current application of each traffic channel, and its channel — 
or the time of day when assignment to the identifier of the already determined mobile station 
and the packet which are sent and received, the quota time amount of transceiver start time and 
a channel, and a degree of using it is attained is stored. 

[0095] The scheduling processing flow by the base station is shown in drawing 21 . When packet 
data service connection is newly made with the mobile station which does not have an entry in 
the mobile station managed table 714-1 (2101), a base station registers the mobile station 
concerned to the mobile station managed table 714-1 shown in drawing 17 (2102). 
[0096] Next, the existence of the arrival from the external data communication network of the 
new packet which should transmit to a mobile station, and the existence of the packet Request 
to Send of the mobile station by the packet reservation message from a mobile station are 
investigated (2103), and the packet concerned is registered into the object for transmission, or 
the packet managed table 714-2 for reception when the packet which newly starts transmission 
and reception occurs (2104). 

[0097] Next, the existence of the mobile station which used the packet channel for allocation 
time amount is investigated from a schedule pipe ** table and the packet managed table 714-2 
(2105), and if transmission and reception to the last block of the packet block with which the 
mobile station concerned set in the allocation time amount, and was completed that is, divided in 
transmission and reception of a packet are completed, the entry of the packet concerned will be 
deleted from a packet managed table (2108). Moreover, the contents of the packet occurrences 
of the mobile station of the mobile station managed table 714-1 concerned, packet occurrence 
frequency, and the amount of accumulation transmission and reception are updated. 
[0098] Transmission and reception of a whole block are not completed in allocation time amount, 
but when next channel assignment is required succeedingly, the information on the remaining 
data size of a packet managed table and a speech quality is updated per packet concerned 
(2107). 

[0099] When a packet managed table is updated by allotted time use termination of generating of 
a packet new as mentioned above, or the packet channel of one of mobile stations (2109), the 
priority of each packet is determined based on the information on a mobile station managed table 
and a packet managed table, and it sets to a packet managed table. (About the decision 
approach of a priority, it mentions later.) About the packet which is in the waiting state waiting 
for transceiver directions on a packet managed table next, it decides on the channel use 
allocation time amount over each packet according to the priority of the packet concerned 
(2110). By making into maximum die length which becomes settled dynamically in proportion to 
(the number of the number of channels / base station which can be used for packet 
communication, and the mobile stations which are during packet sending and receiving), the die 
length of the channel assignment time amount to each packet shall be the limit within the limits, 
and shall follow the ratio of the priority for every packet. For example, the current limiting value 
of the above-mentioned allocation time amount is T, and if the maximum of a priority is P_M, the 
allocation time amount over the packet of priority P_a will set allocation time amount over the 
packet of x(P_a/P_M) T and priority P_b to x(P_b/P_M) T. However, when transmission is 
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completed within the allocation time amount, in view of the remaining size of a packet, only the 
time amount which transmission takes is assigned. Furthermore, a base station determines the 
channel assigned to a mobile station and its time of day with reference to the traffic channel 
managed table 714-4 of drawing 24. With [ a channel in use ] a limit count [ below ], a new 
channel is secured to a packet and it is assigned (21 13). If there is no opening in a channel, a 
channel will be assigned to the order of a priority sequentially from the channel which serves as 
an opening early (21 12). When two or more packets with the same priority exist, it assigns in 
order of the time received registered on the packet managed table. 

[0100] The channel assignment to each packet determined as mentioned above, transceiver 
start time, and channel assignment time amount are stored in the schedule pipe ** table 714-3, 
and the transmitting prompting message or receiving prompting message to each mobile station 
is created based on the contents of this schedule (2114). 

[0101] The example of schedule decision timing is shown in drawing 22 . In drawing 22 , a base 
station carries out the packet data A to a channel 2202 and the packet data B being under 
transmission by the channel 2203 at time of day 221 1. Moreover, by the channel 2201, in the 
packet data C, it shall be a transmitting schedule and these directions shall already be notified to 
the mobile station from time of day 2212. When the Request to Send of another packet D arises 
at this time of day 221 1, it assigns by the comparison with the priority of the remaining part of 
the packet data A, B, and C, and the priority of the packet data D, and decides on time amount 
2224. It is time of day 2213 that the opening of a channel is made next in time of day 221 1, and a 
schedule is created so that it may start by the channel 2202 from this time of day, and 
transmission of Packet D is notified to the destination mobile station of Packet D. If time amount 
furthermore passes and time of day 2213 comes, allocation time-out of a channel will be passed 
to Packet A, but when there are still the remaining data, the comparison with the priority of the 
remaining part of Packet A and the priority of the remaining part of other packets B, C, and D 
decides on the allocation time amount 2225 like the case where it is Packet D, and the channel 
2201 and time of day 2214 which serve as an opening next are notified to the destination mobile 
station of Packet A. 

[0102] If there are two or more packets which are in the waiting state waiting for channel quota, 
a channel will be previously assigned to what has a high priority. 

[0103] (9) The priority is used by the channel use scheduling approach of the priority decision 
approach foregoing paragraph. Some decision approaches of a priority are introduced. 
[0104] The example of priority decision (A) 

First, the example of decision of the priority for performing correspondence according to the 
quality-of-service demand for every packet is shown. In this case, a base station determines the 
priority of a packet with the property for every packet how much instancy nature to be required 
for the packet which a packet data communication service user is going to wish or transmit. 
Information, such as accumulation size of the packet transmitted with the priority, is sent to the 
user information management database 713 shown in drawing 7 , is recorded there, and can be 
used as information for accounting for every service user. 

[0105] When following the conditions of contract of the example (A-1) service user of priority 
decision, the priority is beforehand defined for every service user at the time of the subscription 
contract to packet data transmission services, and the priority of the packet which each mobile 
station transmits and receives also follows this priority set up beforehand. The contract 
information of the service user in this case is registered into the user information management 
database 713 shown in drawing 7 , and the information which the base station acquired from this 
database is stored in the mobile station managed table shown in drawing 1 7 . A priority shall be 
specified in the phase of 1-8. 

[0106] When following the hope of the example (A-2) service user of priority decision, by the 
software application on the Personal Digital Assistant connected to a mobile station, the priority 
which a transmitting person expects to the header unit of a packet is set up, this is read with a 
mobile station, and it sets to the priority demand field 415 of the packet reservation message 
41 1 shown in drawing 4 , and notifies to a base station. Or priority demand information is read in 
a base station from a part for the header unit of the packet which arrived from the external data 
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communication network to the base station, and it is used as a priority at the time of 
transmitting the packet concerned to a mobile station. 

[0107] A priority shall be specified in the phase of 1-8. It considers as the range where a service 
user can furthermore usually specify the demand priorities 1-6, and uses as a value as which a 
priority 7 means the object for systems maintenances, and a priority 8 means the object for 
urgent calls. Moreover, use of preparing an upper limit in the range of the priority which a user 
can demand based on the conditions of contract of the above-mentioned example (1-1) is also 
possible. 

[0108] In transmission of an IP packet, the specific field of the IP header concerned can be used 
as a means by which the user who is going to transmit a packet on the system of this invention 
notifies this priority to a mobile station or a base station. By IP protocol version 4 specified by 
RFC791 which is the Internet standard, as shown in drawing 20 , the 8— bit service type field is in 
the header unit of a packet, among those a demand of a priority can be shown using a triplet. 
Although the field concerned is usually used on IP network of a cable, the mobile station and 
base station in an example of this invention are characterized by using this also in the 
transmission on the wireless section between a mobile station and a base station. 
[0109] When based on the classification of the example (A-3) packet of priority decision, like the 
above-mentioned example of decision (A-2), the transmitting person of a packet can judge the 
classification of a packet with a mobile station terminal or base station equipment rather than 
can specify the priority of a packet directly, and can also determine a priority. By the above- 
mentioned IP version 4, the protocol field exists in the header unit of the IP packet shown by 
drawing 20 , and the classification of the data stored in the data division of the packet 
concerned is shown. This protocol classification set as IP header with the mobile station terminal 
or base station equipment which is going to transmit a packet is read, and it uses for the 
decision of a priority. 

[01 10] The classification and the correspondence relation of a priority of a packet shall be 
defined beforehand. For example, it matches setting a priority to 3, 2, and 1 etc. with the order of 
the TCP packet which offers a guarantee of dependability among IP packets, the UDP packet 
which is a connectionless communication link, and ICMP protocol packet ** for the notice of 
control information. 

[0111] Moreover, on the data communication network, the higher-level protocol of IP, for 
example, the datagram of TCP, may be divided and transmitted to two or more IP packets, and 
the location on the TCP datagram of a basis is set as the fragmentation offset field of the 
header unit of each IP packet of drawing 20 . When lack arises in the IP packet which 
constitutes the original TCP datagram, resending of the whole TCP datagram is performed, and 
since the IP packet received till then is discarded, when lack arises in the IP packet located near 
the end of the original TCP datagram, big futility produces it. It is possible to prevent the futility 
by reading the fragmentation offset field of the header unit of an IP packet, it being considered 
by delay etc. by giving a high priority to what belongs near the end of the big IP packet of this 
fragmentation offset, i.e., the original TCP packet, that the IP packet concerned is lack, and the 
whole TCP datagram being resent in the base station and mobile station by this invention. 
[0112] When determining according to the use situation of the example (A-4) packet data 
communication service user of priority decision, drawing 9 , the service connection time amount 
since the packet data communication service connection processing shown in 10, packet- 
sending-and-receiving frequency, and the amount of accumulation transmission and reception 
are stored in the mobile station managed table shown in drawing 1 7 . A higher priority can be 
given using such information to the packet of the packet data communication service user using 
prolonged service, or the frequent packet data communication service user of the traffic of a 
packet, and the quality of service for every user can be differentiated. 
[0113] The example of priority decision (B) 

Although the above-mentioned example of priority decision (A) showed the example of priority 
decision for the quality-of^service correspondence for every packet, in order to raise the use 
effectiveness of a channel and to raise the throughput of the packet as the whole system, the 
scheduling as which a base station determines the priority of each packet data, and determines 
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the channel time of each mobile station according to the priority is also possible. The example of 
priority decision is shown below. 

[01 14] When it gives priority to the thing of example of priority decision (B-1) transmitting 
completing nearness, size of the data of the packet under transmission and reception which are 
not transmitted [ remaining ] is used as a decision element, and a priority decision is made. 
[01 15] As shown in 531 of drawing 5 , the sequence number is set to each transmitting unit 
block by descending order, this remains and the block count is expressed. The remaining data 
size of the packet managed table of drawing 18 can be updated using this, and a higher priority 
can be given to packet data with the small remaining size. Since the remaining size changes 
according to time amount, this priority also changes dynamically. Consequently, transmission and 
reception of the packet data of small size can be terminated early, the number of the mobile 
stations using a packet channel can be reduced early, and the use effectiveness of a channel 
can be raised. 

[0116] Since lack of transmit data will arise among both, resending control will be performed and 
transmitting and receiving efficiency will become low if the speech quality of the transmission 
line between a mobile station - a base station is bad when it gives priority to what has a good 
example (B-2) speech quality of priority decision, the priority of a transceiver packet with a 
mobile station with this low speech quality shall be lowered, and shall give priority to the 
communication link with waiting and a ** office with a sufficient speech quality for recovery of a 
speech quality. Therefore, from the receiving situation of the present packet data, it judges with 
the speech quality measuring instrument 708 of the base station which shows the quality of the 
communication link quality between each mobile station and a base station to drawing 7 based 
on Eb/No, or (signal power / noise power flux density per bit) a S/N ratio (signal-to-noise power 
ratio), and stores in the mobile station managed table of drawing 17 , and a higher priority is 
given to the good mobile station of this communication link condition. Transmission of each 
packet data can be made to be able to end certainly the communication link with the clear 
mobile station of a communication link condition early by assigning each the time amount 
according to the ratio of this priority, the number of the mobile stations using a packet channel 
can be reduced early, and the use effectiveness of a channel can be raised. 
[01 17] In the above example, although determined by the independent factor in the priority, it 
may be determined combining these factors. The weight on the priority decision of the mobile 
station managed table 714-1 and the packet managed table 714-2 is used when determining a 
priority combining two or more factors. 

[01 18] (10) The channel according to a transceiver prompting message the whole packet data 
block transmission of one modification and allocation time amount need to be notified. However, 
the operation gestalt which considered allocation time amount of a channel as immobilization 
periodically is also possible so that the overhead by this processing may not arise. In this case, a 
base station specifies the allocation time amount in the beginning-of-using time of day of the 
channel which should be used for transmission and reception of a packet at the time of the 1st 
packet data block transmission and reception, and the beginning, and one period to a mobile 
station. According to the period defined for every channel, packet data are transmitted [ the 
mobile station which received channel designation ] and received without the transceiver 
prompting message from a base station from the 2nd time to the completion of whole block 
transceiver. 

[01 19] In the example of the packet transmission to a base station from the mobile station 
shown in drawing 23 , to the packet reservation message 2321 from a mobile station 2301, a 
base station returns the transmitting prompting message 2331, and it is pointing to it so that it 
may transmit by the ****** allocation time amount 2341 a period 2351 from time of day 2361 by 
the packet channel 2313. Moreover, to a mobile station 2303, the period specifies the same, but 
more short allocation time amount 2343 as what has the priority of the packet of a mobile 
station 2303 lower than the packet of this mobile station 2301. On the other hand, from the 
packet of a mobile station 2301, the packet of a mobile station 2302 considers as what has a 
high priority, and is assigning the packet channel 2314 with the period 2352 shorter than the 
period 2351 of the packet channel 2313 which a mobile station 2301 uses, thus, although the 
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periods for which a mobile station uses a channel may differ for every channel, the ratio of the 
time amount assigned to each mobile station in the one period makes higher the ratio to a 
packet with a high priority (the channel assignment time amount of the mobile station 
concerned / period of the channel concerned) according to the priority of the packet which the 
mobile station concerned transmits and receives. 

[0120] In the case of this second modification, transmit timing is periodic, since a channel and its 
use quota time amount are ****** immobilization, also when transmitting and receiving one 
packet in several steps, 1 time is sufficient as the notice of a transceiver prompting message, 
and the overheads about processing of a packet control channel decrease in number. 
[0121] In addition, also in this operation gestalt, a packet is divided and transmitted to a block 
unit as shown in 51 1 of drawing 5 , and the completion of transmitting of a packet is notified by 
transmission of a block of a sequence number 0. 

[0122] As mentioned above, this invention is characterized by taking into consideration the 
priority of the operating condition of a channel, and each packet data in creation of a channel 
use schedule. Time amount with the more previously more long packet with a high priority and a 
packet channel are assigned. In the decision of the priority over each of this packet data, it has 
two purposes of the correspondence according to the quality-of-service demand for every 
packet, and improvement in the throughput of the packet as the whole system. The example of 
the decision approach of this priority is shown below. 
[0123] 

[Effect of the Invention] As explained above, in order for two or more packet data 
communication service users to share one channel according to this invention, when the former 
is insufficient for the number of channels and connection is refused, connection authorization 
can be given to more packet data communication service users, and coincidence can be provided 
with service. It is not necessary to transmit a connection request repeatedly until an opening is 
made like the conventional technique at a channel, and the overhead of the connection-request 
processing in the collision, mobile station, and base station of a reservation message in an 
access channel is mitigated. Moreover, when there are no allowances in the number of empty 
channels for voice communications, the channel for voice communications can be secured by 
increasing the number of share mobile stations per channel of the channel for packet data 
communication. 

[0124] Moreover, in channel quota scheduling to each mobile station, in order to perform 
scheduling based on the priority which a mobile station transmits and receives and which took 
into consideration properties, such as the die length and a speech quality of a transmission line, 
for every packet, the utilization ratio of a channel improves and the throughput of the packet 
sending and receiving as the whole system improves. 

[0125] Furthermore, since allocation scheduling of a channel can be performed based on the 
priority of the packet concerned determined according to the conditions of contract at the time 
of service subscription of a packet data communication service user, the hope at the time of a 
packet Request to Send, or the application for every packet classification, flexible quality-of- 
service correspondence for every classification of a packet data communication service user and 
a packet can be performed. 



[Translation done.] 



http://www4.ipdl. inpit.gojp/cgi-bin/tran_web_cgi_ejue 



2007/08/02 



JP,2000-224231 f A [DESCRIPTION OF DRAWINGS] 



1/2 ^— v 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the explanatory view of the channel use scheduling in the packet transmission 
to a base station from the mobile station of this invention. 

[ Drawin g 2] It is the explanatory view showing the example of a migration communication system 
configuration of this invention. 

[ Drawin g_3] It is the explanatory view showing the configuration of the radio channel of this 
invention. 

[Dr awing 4 ] It is the explanatory view showing the frame format of the various messages used in 
this invention. 

[Dra wing 5] It is the explanatory view showing the division and its format to the transmitting unit 
block of the packet of this invention. 

[ Drawin ^6] It is the explanatory view showing the configuration of the packet channel of this 
invention. 

[Draw i ng 7] It is the block diagram showing the functional configuration of the base station 
equipment of this invention. 

[Drawing 8] It is the block diagram showing the functional configuration of the mobile station 
terminal of this invention. 

[Drawing 9] It is the explanatory view showing the packet data communication service 
connection sequence by the demand from the mobile station side of this invention. 
[Drawi ng 10] It is the explanatory view showing the packet data communication service 
connection sequence by the mobile station call from the base station of this invention. 
[ Drawing 1 1] It is the explanatory view showing the packet transmitting sequence from the 
mobile station of this invention to a base station. 

[Drawing 12] It is the explanatory view showing the packet transmitting sequence from the base 
station of this invention to a mobile station. 

[ Drawing 1 3] It is the explanatory view of the channel use scheduling in the packet transmission 
to a mobile station from the base station of this invention. 

[Drawing 14 ] It is the explanatory view showing channel scheduling in case the mobile station of 
this invention carries out coincidence use of two or more packet channels. 
[Dr awing 15] It is the flow Fig. showing the packet transmitting procedure from the mobile 
station of this invention to a base station. 

[Drawing 16] It is the flow Fig. showing the packet transmitting procedure from the base station 
of this invention to a mobile station. 

[ Drawing 1 7] It is the explanatory view showing the configuration of the mobile station managed 
table of this invention. 

[Dr awing 18] It is the explanatory view showing the configuration of the packet managed table of 
this invention. 

[Drawing 1 9] It is the explanatory view showing the configuration of the schedule pipe ** table of 
this invention. 

[Drawing 20 ] It is the explanatory view showing the configuration of the header unit of an IP 
packet. 



http://www4.ipdl. inpit.gojp/cgHbin/tran_web^cgi_eije 



2007/08/02 



JP,2000-224231,A [DESCRIPTION OF DRAWINGS] 



2/2 ^— V 



[Drawing 21] It is the flow Fig. showing the packet-sending-and-receiving scheduling procedure 
by the base station of this invention. 

[ Drawing 22] It is the explanatory view of the channel scheduling of this invention. 
[Drawing 23] It is the explanatory view showing the channel scheduling of this invention. 
[Drawing 24] It is drawing showing the configuration of the traffic channel managed table of this 
invention. 

[Description of Notations] 

101-103,211-214, 801, 2301-2303 — Mobile station, 
231-233 — Personal Digital Assistant, 
221-224,701 — Base station, 
241,251,261,262 — Data communication network, 
201,202 — Cel, 

271-273 — Information communication equipment, 

301 — It gets down and is a CDMA channel, 

311 — Uphill CDMA channel, 

302 — Pilot channel, 

303 — Synchronous channel, 

304 — Paging channel, 

113, 305, 1301, 1402, 2312 — Packet control channel, 
306,314 — Traffic channel, 

312 — Access channel, 

111-112, 313, 1401, 2311 — Packet reservation channel, 
306 — Traffic channel, 

2313 114, 115, 1302, 1303, 1403, 1404, 2201-2203, 2314 — Packet channel, 
121-123,411, 1101, 1411,2321-2323 — Packet reservation message, 

131-136, 421, 1102, 1104, 1421, 1422, 2331-2333 — Packet transmitting prompting message. 
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h 7 7^ y^^-r^^tfi]i9STRfW^SS1f 

[0021] Sfcfc, i£gffi£;f-L5^'7-s' b 

[0 0 2 2] Sfet, MIEffi^Sli, I2il£ft5^y 
h^r— X, ;|ISiJ»'>&< ttlotiot^ 

£ft5 0 

[0 0 2 3] MfBgft&li, 
fT 9 ffi ^ii^ <t o Xfcfe £ ft 5 . 

[0024] mm9cm±, fcm&<Dmn&w 

iCk-oX'fofeZtlZo 

[0 0 2 5] bx-^WiSHt 
5£7#l-Bi-.koT&££ft£«, 
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[0 0 2 6] ><>ry hf—^tt^oyzfay^ 

(- kftfcJlfflTgl t> ro7n y 9 (D^it^n 0 o 
[0027] 4fc#3£K(7V^s/ bail v-xr-Mi, ^ 

77^ -y^ft^*l^t5#ti:, f£*J"9STfe 

l^ftJ^'^y b T- y-m^iBZfio^&t, mi/< 
y-y hmt'<*y bx-*i££{f ^Si:, &ft^ 
tSfeSfti-S^y bx-^ir'^y H#i£§:<rt6 
bx-*ro^it»&£tT5 3M££^, 

/PtrftfflLT, fiJU STBtfflrt('**^«t/^i/ hf- 

20 {SZfty^&k. mi&mtm&m-tZ^y-y hy—?k 

[0 0 2 8] $fct^, &9hm%'<v-y hT-^afa^o 
7^ y^-^kK.tffiJ*) STBtfflwa&^gffi L, £ 

ife^ir i ^ #J 19 ST ^>tLfe h77^7 7 

LT, WO^T^IWrt^Sttl^t^^y bx-^^Sffl 

t i*§ff1- 5 7= - ^ ro^Sift Srffv \ WfBttfg^ 
30 S^Birx-^^mSrff 5^xy7°4rHffi-5^* 

[0 0 2 9] h7-^IS7'n 
^^ffcoT, S7°n^7^(i, SggtproSJft^iW 

f-f*^fcii*>3-c, f^»^i^a*aL, SEtJusTfe 

40 ®t&'<iry Yy-y-b'OTy Vmh^^^^y-y 
[0 0 3 0] ±3*«)Slfi^fflXttS«l«l>"«^y 

h x- ^ ait 7° d ^- 7 a fciettiifc i^ia* $ * 5 . 

[0 0 3 1] 

L, rrT**-rm^+^«^, #ffi^y-tr-v ; ro7 

50 t*5it5-«-e*9, rr-e«c*^^t5tK)-ef44 
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[0 0 3 2] ( 1 ) ±ftm$L 

mm^VTte2,%.(D±SU {V-ls) 2 0 1, , 2 0 2i 
{C^S(|$jx-fe/H*i0^i!i^2 11-21 4ii#-fevW-# 
ftt5i*l2 2 1, , 2 2 2£^L»{f£fT5 0 

$£>tt**IS2 3 1 -2 3 3 £g^£*L5 0 
feS*fJWf r -^ii^lH2 4 1 4r^L^SB©fEff<7)/^ 
•y hx-*iI«fB M^-*yh) 2 5 1tgS^ 
TJoi?, ^lilCD-*^/^^ bf-^Iffil2 6 
1, x 2 6 2^Lx-^iiffiffl2 5 1 fcSBKStlfcfflf 
«WK 2 7 1-2 7 4 t Slffffi fRjg* 2 3 1 - 2 3 3 fc 

[0 0 3 3] (2) imf-Y^nmoL 

tgrf. CDMAiUfT'lil Jft^ (JSHfijft) Srffift 

[0034] i^<Dmi&mfrb&&®m^<r>m%zmm 

ffl^-^A-3 0 3, #i&^©Pf tftti L&fT 0 tz!sb<D^~- 

•^y^ft^^3 0 4, mUSi^<iry wants* s 
fcl±£ft*B^«r#;t3fcft0>^y hfflW7-V*fr3 0 
5, h^'-^£#t!]^^f1-5;fcft<7) h 

[0 0 3 5] rftfc^^/M-T£{f £tL3{ff&[C|±S 

[0 0 3 6] tiL&aimm^tr y hoiifiSfcUgft 
ii^&^fcSKw&^AJirofcft^y HWf^* 
h77^ y^itJCC— o£Jl±(0^--v^ 

[0 0 3 7] ^»^^P)S*^fH^-S:3S{Si-5fc«>W 

Nff-Sf-ic i 19 ff^tlSix, &ffeJQa>g>£i? £ff 5 fcft 
roT^-feX^-^^3 1 2, ^i&^^fcW^^ry H2Ht 

13, „ h77^y?f 



(5) 4#M 2 000-224231 

8 

ir*7U3 1 4 tLxm<0%XhiiZ> o 

[0038] w&.owmm^o'^'T y bj-m* y±- 

\t'<fry b<D by y a y^it-t&C— o&.±.<D^**/is 
[0 0 3 9] byy A y^^-^^Mt^Pm^tzlt^^ 

y br-fmismbLxQimztiziK *Hife0«-ettf 

^^^/ut LTftffl-rs„ h77-f 5 '^ft^i'rofS 

77^7^ h7ky^ rort^KJfc CftWil^H pI 

[0040] m±<d*-t y t##Jtj?£, bmw=f- 

V*frRTf/<fy b^%^^^>v^<D&Wf\*^ 
TIA/EIA/IS-95-C t ft P> ftT V ^ „ 

20 [004 i] ±M<r>s:o\zi*\yThtz*)<D=?v*.j\s 

mmnft^vmcx^xmmtsft, 

m-frit 6 4 X'fo5 0 *Hlfe^jTtt h7ty^ 
[0 0 4 2] (3) S*^gg&^»^*ro«J5)c 

£^ Lfcfc (DXtbZo tz.fl L^Mis <n tz ft tf>«H6U:o 
30 VNT(iEl^^€B&LT^5„ 13 7 i'^1-X±fe^gg 7 0 
1 7 o 2t^TS:{f ^^7cff^-(±S:ffSPI'*5 

V^T«fi«7 0 4, jt«S7 0 5II±*)Jii, ffiPStl 

bl-mf-^^, '<v-y b?-**Mz.ftM£tlZ> 0 £ 
tz, mm&KMfe%s7 0 8 t'*5^TEb/NoJ£, S/NJt 

[0 0 4 3] ^ft^iU^WSfg' Lfc/^y hr-^ii 
^^3, b-Rfft^^^y 7 1 7 ±-Cff x-^ 
40 iifs^s' bV— y-J>?-73L—X 7 1 8S:iiCT^W 

T-*mts*y bv-f^mmztiZo 

y 7 1 7---B.ftifl§n, - rT-^fi^fi-efesyo y 

[0 0 4 4] mm%til tflf-^"<-^ 7 1 3 i «3 # 

h©tt»tt^y MlfP*©^^^ h*Jlfll«ttM 
50 y^y 7 1 4H|Eft£*l, ZtD^m^m^ '<>r-y bffl 
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-fx y *frMW&lixkiX&& i. xJ^t^Wm-f^o 
[0 0 4 5] feWim^iS-fZ* y-fe-v^itf^y 
Yy-9\tt£tnUlZ&\,^X'<y-y MWftxY^/K 
y Y^^ZMZfottzWimtt&fttMl 1 0fc*5V*T 

xx£P7 o 2 it)##»ia—aHfSix5c 

[0 0 4 6] /^yMMftiff (714,715,717) &tfx~ 
J*MfB 5 o MPU7l5i4Sift^ t^fi^ 

©sawtw^afiiav^^ry hx-y«if^£W»ru 

[0 0 4 7] |g8fi*IIJ6#iJ^J;5^i!)afI^x^^ 

h%o 0 8td^-r&«|^aS3fc8 0 l<DT^Xxg|5 8 0 2 
SrTSm$ttfcfa-^ttS:ffig|5f-*5^Tli<iSl8 0 4, « 
P2&8 0 5tcj;i9if^ «P$tbfc^, ^#3S^*8 0 

$c3§8 0 7{cT^4£tfc§^^y HlJfft^^ 20 
y h?-**M£ftmZtlZ><, aiSp B pWJ^8 0 

[0 0 4 8] /^y h$!lP^Y^^±"CSfIi"^S*fe^ 

^tJSfsL^/^y b-tmm**v 

8 1 7±TW«fiESix, Sg*^-f >?7=.-X8 1 8 

J:9«S*tfc^y Hi'-^y h-«#*#l;<*!> 8 l 7 
- — H.t&#3$tL. r r xm\t¥fr~-<r>ft%Wftt>tiz> 0 30 
[0 0 4 9] mmm^in-r^/ -y^~^^XIy<y-y 

1 1, if*gS&8 1 2^1X7^ 
xxS5 8 0 2 «£ >9S±fi^^jf ZtiZa 

[0050] bmmn (sis, 8i7> jkTiv&jmm. 

[0051] mmmffiMt fcRtftSrk*), 

xY*^£ffl^TfSS-f3„ 
[0 0 5 2] (4) ;<>ry Y<D%m 
&W]m&£tf&i&m<V&it Li9 k-TZ'ty-y bim%- 
IfTCP/l Ps<try bXhiXlim5(D5 0 1 tC^ti. 

o^ytr&tT'-fi&ZQmf&ztiz, him 
mmmwi-xftm LM&vy'v v 9 5 1 1 ~ 5 1 3 \zm. 
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y9\Z\±Jt<D^y Y^^'^r v MffigiJ^, ~fny9 

T'fcSf-^ 5 4 1 |£/<y-y h«SU^ 5 2 1, v'-yV 
^#f5 3 1, CRC3- K5 6 1 ^ftJn^H, ^7 F 

[0 0 5 3] /<y"y h«giJ7-f±, i£{H»|ggj!>S&5£U 

T**)-5„ 1 ofD^y F501 frb<ftWl£tLtcy*a y ? 
5 1 l~513tfV<y-y VmftfrS 2 1, 5 2 2, 5 2 3 

[0 0 5 4] #^'n -y^©v/->r>^#-^(i5felSc r )^'o 
77 5 11CSt^ (:/n yy ©*£$c-i) tUHI 
Hotfibix, y* 5 1 3(D'y-v-y^^k L 

Tte o £ ft5= SfSffllT-{4 r <r> y > * *j 
£l^y-y hBfcS'J^ IwS^tTcro^^ry F501 Wffif 

ft 4^/<y- y by-? (Dm <o *M X%g{t(MT^5 r i 
^-e#, v'-Jr^i^ot^syp y^WSffi'i 

[0 0 5 5] ftis, #yny^©S*tt^T|S]-ti-5 

V^IJ0 5tvNf> >^5 5 1 k L-C^-t-J;?!', 
inMX'<yj>y£tiXmin SnS 0 Sff#Jt;v^y b 

[0 0 5 6] (5) /^y-y bx— ^ilffiv'— 

^»^t*i«'^^(Drat:*^y-y hx-^iimSrtf 
om<D/<y-y by-?i— VxW$ti'-v->xW&$:W 

SSPf, *Pf¥IISi:lRj«-efc5ro-e^iWiftKfi^ll&i-5. 
4-f, ^»^P>©5*Hit)H!*6$ti5»-a-©^y-y 

Yy-9V— t'^SrfiJfflLJ; 5 k1S&«im-±T 9±x 
3-V*Mzxmi&m^-f— 1'^.^5*9 0 1 

9 0 2^ii*aL, ftWimotiimi-^ ? 

%o ^pmmz&^xitzwmzhyyj v9^^^>v 

y-y h^^Y^S:ffi3£i-5. 
[0 0 5 7] S*^P>©PfVWb^i5»-&©>"5y-y 
hx-^f— t'^^v— y->y«r[gi 0l'^1- 0 ^ 

x-^am^y M7-y wa-t-sir/wrt^#?t-r 
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*Mzxm%%teir 0 mi&mimxfmL^<Dfc%i o o 

f— fc-xg^WBii o o 3^ii*q1-5 0 z\ ammeter 
TSJft^li^y-y br-*affi£tT5*£W^a*n 

[0 0 5 8] fuKwi 5!crtib^av—^>^«^* 

affile* aWjfrffiftro*!!?, ^rotea^^-fsfcro-e 

[0 0 5 9] ±fE<7),£5{C|g9*fc«iai OtC^L^ 

^**^{i^m-r-<#/<^^ h^c5^{-igi lit 

[0 0 6 0] Ell UC»»i]J:IJX*Ja^^r3' h££ 
0 1 Sr^y-y h^7^*7kl:T-a&LXJfe^^y-y 
ir-^1 l o 2 3r^y-y MWfl|^*-rt'±-ej5-!\ rft 

- v?l 1 0 4^SSS±fi^J; W 

1 1 iZnk-T^Ml 1 0 6£Sfftr> M&fiZ, 
[0 0 6 1] Ell 2^5tfS^«t"9»»^'>.^y b&vk 
it -f 5 1£ <D i/— y- v x £ jjrf 0 
[0 0 6 2] ^COx-^iiff^y J; Bgvyfc 

^ yir-^l 2 0 1 SySy-y HlJif^/HtlS 

[oo63] mmmty<^r yhsriswsn tc^-f i 

Lfi^y-y h^^^/V±T*iimi-5„ &ftJBtt/<*-y b 
"9 %Xt$mom'<* y bf-Zzfn yffti 2 0 2 £§: 

it1-5„ tlJ^TP>tL/iB$Wrt('»±fi^^^(7?^°^y hCD 

■fe-: ^1 2 0 3#£ifejf .fctj&tm^aftsax, 
##J£;}X7V<y- y b <Dmm-7a y y Sr^»^iSgf§ i"5 

s-esi 2^-r^mi 2 0 5isj|i3jgsjx5 o am 
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[0 0 6 4] ±3£©ilj|f ^^/U±-efii^Six5#a^ 
y-fe— ?7 MrE|4lI^1- 0 
[0 0 6 5] /<y-y h^Fft* y-fe-vM 1 1 t'iiSJffi^ 

jt^mm^-tm^ 4 13, jumbos t-rs^y 

Ko«giJ^4 1 4, %<r>j*>ry blzML.%tEj£&W>mtf 
#ai-5«3feS4 1 5, s<try hW(X4 16, *si 

L^y-y h^jfoy y±-i>4 1 1 ££ff -f-SfPJt, 

[0 0 6 6] y<y-y hiUft^^ ytr-v>4 2 1 infill 
fflfflffi^fcfe^yy TV7'A>4 2 2, rtD^ yir-vCD 

^%*^ir®mmm^ 4 2 3, 

y-y H^glJ-fS^y-y hSKg(J^F4 2 4, ^fflftflS^-Jr 
y h©i^f5SrM*6-r'<#^FSiJ©fiS4 2 5 b^v^JVU 
20 •3^T^FlSlro»£4 2 6, Sft^t^yyfft^ 
<75?g£4 2 7, *JiU«r<7)^y-y hiiff »*j8S]E1iffcg 
(S-rtfc*Sr»»^l'-CStB1-5fc«>©lft*)tfttflfflCR 
C3-K4 2 8^^tt5o ^Kl^SlJ^-4 2 3, /<y- 
y hstSiJ^-4 2 4tli, y -fe- 5?Ji»JSi-5/<^ 

y y-t-i ^m^tix^tz^mmmi^4 1 

3 fcit/^y-y hSStSU^ 4 1 4 £ fi-©««*K£$*l 

[0 0 6 7] ^ hgffif^^ yfe-v J 4 3 1 
^y hilffffi^^ yfe-v?4 2 1 PUWfflffirofc 
30 »©7*!)7yy/l'4 3 2, p< y-fe— ^W^Sr^-T^ili 

/sitsiKP4 3 3, fewimicga y brosisw 

4 3 4, /^7ht^X4 3 5, &W>m&'<?-y bf~ 
f^itiMte-f^mU 3 6 t^-y^/Uf«<9^TB# 
P B 14 3 7, ffiffl-f^f ^'y-y Yf-if^A'A 3 8, fc'it/ 

TStBB-f 5fc*©lftfJtjiaifflCRC3- K4 3 9 

Sii^«#«]^^^f1-^#^y-y h^4C^y- 

h»S'J^4 3 4 *-3E38f-T So 

40 [0 0 6 8] (6) /"5-Jry h^-^^^KDflJ^T 

ei kit, hf—srtm&irmtts 

[0 0 6 9] aa*Snfc*MWf«l*J:9/-<^y 
$ti/t^»l^l 0 1(4, A?y-y h^^^^/H 1 211 
T*Hfe^^y-y yt-yl 2 1 £a£fl-f 5„ 

50 ^y-y bM&^V^/Vl 1 3±T^ffit^^ yir-^l 
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-fS^, fij"9 ^TBtPsIl 5 1 rtiC"|--<T<D/^y h/o 
fUS^flJt^ -yfe-v 5 ! 3 & \z£*)=f-^*-jVl 1 5 

t jiffl 16 6, ^v**M%xmm 1 5 6 xvmm 

[0 0 7 0] ><>rv hf-^/oy^lt i6t 
^ m%<r>fe%<r>%LVf) 6 1 ilc^v>T, 
[0 0 7 1 ] -oO/^y Y^\^ (114X14115) 14 

[0072] mmmt^y-y h®m\cmft&*&:%. 

5 Q S 1 ir*5V>-C^»^ 1 0 2, , 1 0 3^1)^^ 
y-fc— S?l 2 2,, 1 2 3mmm^fl'^btl 

&&&1bmi 0 3^iiftL«t5i: h©« 
114 £#J3-C, ^ftJS 10 3 <7)iHf {i-^tli. 19 

S(ritfJ-T5 0 m*.ffl»W>fil 0 2<73/^-y hwffiftS 

£ S P_A, , ^Kifl 0 3^N^y hWlM 5 P_BT* 

/utD^mrmm 1 5 2 & w g s-cf$ra 1 5 3 <DjtteP_ 

£Jf o„ ) 0 

[0073] ~fit>m%.m<D#:Mjj&inmK^x\im 

[0 0 7 4] Si^i^i^^y h£i£{5-rs» 

-frhmmn&mzft % ^^j$ria 1 3 jc^-Tc s*^ 

fl^Wx'-^jiff^y M7-^i!5SV^'!r^ 

wm^xtifffltm^xnim*®:^, vnm 
[0075] mi 3ic^xmmmn^y vmm^-^ 

*/V 13 0 1 ±.X§:it y±-i? 13 11, 13 1 
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2,131 3ICT, &&w>m^<*y h^-ttfmmz 

tlZVftM 1 3 3 1 , 1 3 3 2, 1 3 3 3 t , ^fl't'tl^ 
(D^m^m 1321, 1322, 1323, *5<fclfl£ffl 
tS^^y h^-^A-l 3 0 2£fcl4l 3 0 3£iI*nL 

^mm^m^t'^^r^^x^y v?-**. 
mm l-o^o 

[0 0 7 6] Jfcfflflli: LT, !PR#14© i ftg&^ 

%ti&t£Z>?-^*Mz.w.*)fttfxmwmm£&z>~$hx 

[0 0 7 7] (Hi A^-tWiXlWrWif^frhn^y- y h 
1^ y-fe-v?l 4 1 1 LSifcjmimgtWilff If* 
^ y-fe— v*l 4 2 lSJitfl 4 2 2£i£U 
-f*/H 4 0 3 £/^y h^-f^/H 4 0 4 ^|^B#('ffl 

[0 0 7 8] 124 [r^Lfci b ^y"y httZtl^tl 
[0 0 7 9] ^ic^^^y^cD|slB#^lJjl^ov^-c^i, ±i£ 

30 [0 0 8 0] (7) /<>ry hi^Sif MS 

^-fo a9 4fc(i@l 0(rT*LfcJ;5t-^tt«/5^K 

[0 0 8 1] El i 5i4*^f3cD^»]ji{f ->^xA(-jav^ 

m**Ltzi><DXhz 0 &wim±. mmztitzmmm 

40 Sg^iO^yy b&mZtl'<y-y hi(l©M#4C5 
IRg (15 0 1) , iifl Li 5 ftS'tyy b<D1M 

y-fe-^^sjte^ii^L (1502) , mmmt 
rH*sfti-5(i 5ii) t 

[0 0 8 2] Sflfe«Hi*JRw»«i^*>ejK)rtt5j^^y 

y-y Y^\*>vmm*>r*s~-i\>*ifem-Zi (15 1 
2). (/^y hfewftMfttfci^y-^a-^ 
50 mm\^\^X\WafctZ><> ) ^y-'y^-MfMk^ 
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$ijpib#w (^ib^w) zmmwim^m^h a 5 1 

3) , ^Wimitmmm^h^tih^^itir^ a 

5 0 3) „ fc«L-3©*WrttaH»»*SrSrt6>*L«a> 
S'-fe-v ? *jSfI-f5 (1 5 0 3, NO) „ Sift/li 

(1 5 0 4) „ *©«g«Hf±yny^Sr^y h 
T-^^'o y^$i LT, mfeiStltzl-V^/l'X'&iB-t 
3 (1 5 0 5) „ 

[0083] mmmit^mmmcm^vtz^^/K 

$4%V>f\CX^ A**, hx-yXny^fc^mL 
(15 14) , &mLtz7ny?^$.tiX^Z'<fy 

T3„ Wl±/T 1 5 0 4 y F Lfc^^f v- 
Ti^fPtP^g^L (1 5 0 6) , JtSSfifcHSIfflrti:: 
±xn ^»illi^7L^of:|^ SS^ffx^ 
5 vy^Sift^J; "9jg^$tL-5»*#*> (1 
5 0 7, NO) , *Oj|*|:ffict«D^o^tJHJt 
5 (1 5 0 5) „ SIJB-eiii^ny^SrSg LWIfiic 
^7Lfc^? hflSfcixff, ^O-^xy hSrx-y-ffl 
ff^y h!7-^^fgi-5 (1515,, 15 16) „ 

stfs^fti-e t x- * seiHHHii, sit mm &Em l, 

[0 0 8 4] &f£0 1 6 i^T, &&mt>*t>&wim^'<fr 

^T01 5iZ^Ltzy<y-y h Sffi £ 1*0 1 6 fcjj* 

1-^xy hi£ffi^3i{±^i~a:&i~MfTitfE-r5 0 
[0085] x-y-»{f*y hy-t xv&Wimhxiz 

*»oi*^(4, h<D&9tm%n&LX/<v'v 
hx^*/l^Jffl*yv^-/l'£ffr£L (16 12) , 

Sfffl#W) Zm^Ltzfe (16 13) , s<v~y hZxkit 
MtiLXhZ>s<v-y hf-^yn y y--#tlL (1 6 1 

4) , ^mm^^Ltz^-^^^, $4 5 yy^TClix 

feSr2Hti-5 (1615) „ gfgjg^ y±~-i?%%itf 
tz®W>m (16 0 1) f«<75jf^i^\ SffPS^BfW 
£T#*b, Sfl^M&yMv-fciry h-f 5 (16 0 
2) „ ^©m^^tLfc^^^^K 
m±<9'<v-y hx-^^o-y^SrgimL (1 6 0 3) , 
&Xn y^f'-^ti^y-y hmB"H43.fctfv'->7>* 
#^W£oTx<^Xy h^S*£fi-f5„ if u !?yo 
y * £S<f LHtffiSc^^T L/z^y y h l±«jfflffi«JS* 
^ilbftS (1 6 0 6) q ^f5-/1 6 0 2T*tyhJ 

ftfc*-f^-T$(mWW*ro««taL (1 6 0 4) Sift 
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mi.Vvkisztitefritz&mmte. ^mmmmx^^ 

itm^t yt—V&'&h (1 6 0 5, NO) , |S]«cO#|II 

d6oi~i 6 0 3) ^m'o&i-xmm^^'om'oy 

n yy£g{rf5„ 

I 0 0 8 6 ] 111 1 5 , 16f/T Lfc^y" y h)MS(f 
(±SJtt^S.t>*^»l^<Z)MPU715, SISiCioTtTtJiL, MPU 

[0 0 8 7] (8) x- + */H£ffl*y-^»-Mfr£8^ 
Hi 5(7)1 5 1 2*J±0 ? iai 6(7)1 6 1 2(I^-fx-^ 
A'fflSXy'i/^—jVftfc&mz.tS^X, '<y~y hfecDffi 
5feS Ltz X fr 'J » -/Uffr*8yiS£ SUB % grf . 

[0 0 8 8] Siftjf (Ds<y-y hx-^flJPgPllia 1 7(' 
*-T^ttl^tSx-^>714-l, 01 8\C7frts<v-y h 
f Sx-77W14-2, 01 9(:/ft^^^i-^flf 
-XVW14-3, 0 2 4 i'Jjrf h 7 t y ^f-v^flT 
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/g^ilfcri*, rft£©£B£iia*£fr*Tftj££;h/tfc 
»lifif-7"M14-l ( /^yMlf-y 

[0 118] (10) 

-@0V^y Ft-?7*p y y^fffel'^Sffft^ y 
ir - ± 5 f - *>\< t m ^ T B#ffl ©a*fl #^RT?*> 
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